. Calculated electromagnetic field distribution and polarization vector plots for the face-toface 42-nm Ag nanocube dimers. The wavelength of excitation was chosen based on the peak maximum within each extinction spectrum and the light was polarized parallel to the interparticle axis. For the FF AgNCs, the plasmonic near-field coupling forms inhomogeneity of the field distribution between the two facing facets and facing corners (due to the main plasmonic band splitting into two distinct plasmonic modes at 584 nm and 606 nm extracted from Fig.1 ) at very short separation distance (2 nm). In larger gaps (>2 nm), the density of oscillating dipoles and consequence fields strongly are localized around the cube corners.
Fig. S2
. Calculated electromagnetic field distribution and polarization vector plots for the edgeto-edge 42-nm Ag nanocube dimers. For the EE AgNCs the plasmonic field distribution and the corresponding polarization vectors are more localized around adjacent corners, rather than outer corners at short separation distances (2, 4, and 8 nm). S3 . The extinction spectrum of a 30 nm AgNSs dimer in water was calculated and deconvoluted into corresponding combination of Lorentzian and Gaussian curves. Multiple peaks were used to define the entire spectrum. Both the peak position and area were optimized using Origin 19 and all shown fits correspond to a chi squared value of less than 0.05 and a R 2 value of greater than 0.99. As the separation between the dimers decreases, an increase in the contribution of higher order modes (i.e., the number of peaks increases) and a red shift of the plasmon excitation are observed. Fig. S4 . The extinction spectrum of a 80 nm AgNSs dimer in water was calculated and deconvoluted into corresponding combination of Lorentzian and Gaussian curves. Multiple peaks were used to define the entire spectrum. Both the peak position and area were optimized using Origin 2019 and all shown fits correspond to a chi squared value of less than 0.05 and a R2 value of greater than 0.99. It shows that with further increase in the particle size, the contribution of higher order modes in plasmonic coupling is increased even for the larger gap sizes (20 nm).
Fig.

